Ch. 17: Probability Models (Geometric and Binomial)

Opening question:
I have a game in which you spin a spinnerfor your prize. The spinnerhas4 sectiokg;_Red 45%, Gren 30%, Yellow

10% and Blue 15%. Answerthe following questions:
“‘_‘r P(R®and R®and R) = (0.55)(0.55)(0.45)
1- Whatis the probability of getting §red on the 3= try? =0.136125
st P(RE& R°& R°& R°& R°& R°& R) =
2- Whatis the probability ofgettinglrsegon the 77 try?=(0.55)(0.55)(0.55)(0.55)(0.55)(0.55)(0.45)

=0.01245
3- Whatis the probability of getting # red on the 20" try?
P1Y

4- Whatis the probability of getting red on the 50™ try? _ (0.55)%°(0.45) = 8.53 x 104
r : : :
K

5- Whatis the probability of getting # blue on the 18* try? - (0.85)'7(0.15) = 0.0095

= (0.55)'%(0.45) = 5.249 x 10°®

How can | simplify my process for any of the above questions?
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This type of questionis a specific type of probability, and has a specificmodel:
GEOMETRIC MODELS

Continue trials until you get a success
¢ There are4 conditions that must apply to the trials . l
o 2possible outcomes S U C Ce Ss/ﬁ-'l WQ
o Probability of success remains constant (called p)

o Numberof trials is UNKNOWN
¥, Independenttrials**

** =10% Condition: If we cannot assume independence, we can proceed aslongas the sampleis

smallerthan 10% of the population ?OP 2 | O & n

SO\ using our example above, let’s derive the formaas associated with GEOMETRIC PROBABILITIES:

3- WhaNs the probability of getting"sblue on the 18 try?




For GEOMETRIC MODELS.....
P(X = x) = (1-p)**p or P(X = x) = g***p
N pailuce
Examples:

1) Iwanttoroll a dieuntil | geta 6.
. Is this a Geometric probability? Does it fit our 4 condmons
G » no+ A onknown N
inGgLp.

he proba Ilty that | geta 6 on : roII
c. Flndthe probab I|ty that | eta ) on

A (/07 6(70 Oowa%
?&ep 3 gs/e) (0 j—ooga—s

e. Findthe probablllty of gettmga 6 in the first 4 rolls

P(’< D) +P =)+ P(x=3) PG«Q) =0.5/73
Yo ¥ O-1331+ .




2) Complete problems#1,7,9 fromthe book (p.401- 402)
* VOCAB:Bernoulli trial = Something that fits the 4 conditions listed above fora geometric

T ———e

model
® VOCAB: Geometricmodels are modelsin which we continue until we get a success




GEOMETRIC MODELS:

Expected value: E{

Standard deviation: SD(X)= Oy = i =
u P

Prdb sulcé€ss

(1-p)

p

3) Complete #11,13 in the book (p. 402)




HW: p. 401 #2, 8, 10, 12, 14, 15




